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http://dxBackground: Same-day cancellations of cardiac surgery are unfortunate and costly occurrences that potentially
place patients at risk of adverse events.
Methods: We retrospectively reviewed all same-day cancellations of cardiac operations requiring cardio-
pulmonary bypass from 2010 to 2012 at a large academic tertiary referral center.
Results: Of 7081 cardiac operations, 134 patients experienced 142 same-day cancellations of cardiac surgery.
The foreseeable cancellation causes comprised 17% of cancellations, nonforeseeable 59%, and indeterminate
24%. The reasons for cancellation were medical (51%), administrative or scheduling (17%), unknown (12%),
procedure no longer required (11%), patient cancellation (6%), and preincisional complication (3%). Themean
interval from the patient seeing a nonsurgeon provider to cancellation was 8.6  16.2 days. No statistically
significant differences existed between the foreseeable and nonforeseeable cancellations and the timing of
the visit to a nonsurgeon provider (15, 30, 45, and 60 days) before cancellation. Seven patients (5%) had
died within 30 days of cancellation. Of those subsequently operated on, the mean interval from cancellation
to performance of the operation was 12.2  22.7 days. Of the 142 cancelled surgical procedures, 28 (20%)
were never subsequently performed.
Conclusions: Same-day cancellation of cardiac surgery occurred infrequently (2% of cardiac operations
performed) at our institution. The cancellations were for foreseeable causes in a few cases. Seeing a nonsurgeon
provider more recently before cancellation was not significantly associated with nonforeseeable versus
foreseeable cancellations. Although uncommon at our institution, same-day cancellations should be viewed
as an opportunity for practice improvement, given the foreseeable nature of some cancelations, associated
30-day mortality, and portion of patients not subsequently undergoing cardiac surgery. (J Thorac Cardiovasc
Surg 2014;148:721-5)Same-day cancellation of cardiac surgery is an unfortunate
occurrence with financial and patient satisfaction implica-
tions.1,2 Patients undergoing cardiac surgery often have
conditions that are incapacitating or even life-threatening,
for which cancellation or delay of the operation will place
them at risk of adverse outcomes. Previous studies evalu-
ating cancellations among various surgical subspecialties
have reported cancellation rates of 15% to 24% for
cardiothoracic surgical procedures, with incomplete medi-
cal workup, a lack of postoperative beds, and administrative
matters as common reasons.1,3-5 Only 1 previous study
specifically evaluated same-day cancellations of cardiace Department of Anesthesiology,a Center for the Science of Health Care
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The Journal of Thoracic and Casurgery.3 To our knowledge, studies specifically examining
same-day cancellation of cardiac surgery in developed
countries have not been published. The purpose of our
investigation was to retrospectively examine same-day
cancellation of cardiac operations at a large tertiary
academic referral center, with a particular interest toward
determining the cancellation rate; identifying the incidence
and causes of foreseeable cancellations; and quantifying the
operative delay.P
MMETHODS
The Mayo Foundation institutional review board approved the present
study, and all patients provided written informed consent for the use of their
records for research purposes. A computerized search of the medical
records database from January 1, 2010, through December 31, 2012, was
conducted to identify patients scheduled for cardiac surgery who had had
a cancellation on the day of the planned operation. Only cardiac operations
requiring cardiopulmonary bypass were included. Patients were excluded
from analysis if the cancellation was for a planned operating room hold
for percutaneous valve surgery performed outside the main surgical suite,
for a procedure not listed for cardiopulmonary bypass (eg, extracorporeal
membranous oxygenation weaning, mediastinal washout, pacemaker
and/or lead extraction), or for age<18 years at cancellation.
All available electronic records were reviewed by 1 of us (M.M.S.). The
following information was recorded in a database: demographic data, date
of cancellation, location of cancellation (preoperative or intraoperative),rdiovascular Surgery c Volume 148, Number 2 721
Abbreviation and Acronym
TEE ¼ transesophageal echocardiographic
Perioperative Management Smith et al
P
Mprocedure cancelled, date last seen by nonsurgeon provider, reason
for cancellation, date of rescheduled and performed cardiac surgery
(when applicable), and death within 30 days of the cancelled procedure.
For each patient, the interval from seeing a nonsurgeon provider to the
scheduled surgery day was determined. For the purposes of classification,
nurse practitioners and physician assistants working in the division of
cardiac surgery were considered surgical providers.
The reasons for cancellation were categorized as medical,
administrative or scheduling, patient cancellation, procedure no longer
required, preincisional complication, or unknown. The category of medical
cancelations included all noniatrogenic medical causes of cancellation.
Administrative cancellations were those involving scheduling, operating
room time, supplies, patient transport from an outside hospital, and
insurance issues. Patient cancellations included those patients electing
not to proceed with surgery on the day scheduled. Preincisional
cancellations referred to circumstances in which cancellation occurred
after the induction of anesthesia and included procedural, allergic, or
anesthetic complications before the start of the operation, such as
oropharyngeal bleeding during intubation or anaphylaxis.
Each cancellation was individually reviewed and was then classified as
either foreseeable or nonforeseeable. Foreseeable cancellations were
defined as preventable causes of same-day cancellation that a provider
could have identified before the day of surgery from the available data
and/or documented clinical symptoms. Nonforeseeable cancellations
were those thought to not have been identifiable before the day of surgery.
Indeterminate cancellations lacked sufficient documentation to determine a
foreseeable or nonforeseeable cause. The classification of foreseeable
status was made independently by 2 reviewers (M.M.S. and D.W.B.).
Statistical analysis consisted of determination of the mean, standard
deviation, median, and range for the continuous variables and percentage
quantification for the categorical variables. The foreseeable and
nonforeseeable cancellations were analyzed in relation to whether the
patient had seen a nonsurgeon provider within 15, 30, 45, or 60 days of
the planned operation using a 2-sided P value for differences in proportions
using Fisher’s exact test, determined using Statistical Analysis Systems,
version 9.3 (SAS Institute, Cary, NC).RESULTS
A total of 7081 cardiac surgical cases with cardiopulmo-
nary bypass were performed within a 3-year period. During
this period, 134 patients experienced 142 same-day cardiac
surgery cancellations (Figure 1). Of these 134 patients, 6
had had 2 cancellations and 1 had had 3 cancellations of
planned cardiac surgery. The overall same-day cancellation
rate was 2.0% of the procedures performed (142 of 7081).
The reasons for cancellation are listed in Table 1. Most
(51%) of the cancellations were for medical reasons;
administrative or scheduling (17%) and unknown reasons
(12%) were the next most commonly occurring causes.
The general findings pertaining to same-day cancella-
tions are listed in Table 2. No discrepancies were noted be-
tween the 2 reviewers for the determination of foreseeable,
nonforeseeable, and indeterminate cancellations. For 114 of
the 142 patients who subsequently underwent surgery,
the mean interval from cancellation to the actual cardiac722 The Journal of Thoracic and Cardiovascular Surgoperation was 12.2  22.7 days (median, 1; range,
0-122). The 0-day interval represented a patient whose
procedure was cancelled intraoperatively, before the
induction of anesthesia, owing to the need to perform an
emergency operation for a different patient. The patient’s
procedure was subsequently rescheduled, and the patient
underwent surgery later the same day. The patient with a
122-day interval from cancellation to surgery had
developed intraoperative anaphylaxis shortly after
anesthesia induction and had also experienced esophageal
perforation from transesophageal echocardiographic
(TEE) probe placement.
A total of 7 deaths occurred within 30 days of cancella-
tion, of which 1 was preceded by a foreseeable cancellation.
For all 7 patients who died, cancellation was related to
medical reasons; 4 had not undergone surgery before death
and 3 had subsequently undergone surgery before death.
The single foreseeable cancellation preceding death
involved 1 patient with untreated pneumonia. The
pneumonia had been radiographically documented the day
before surgery, and the patient was admitted for pneumonia
and sepsis treatment and had died within 24 hours.
Of 142 cancellations, 7 had no record of a previous
evaluation by a nonsurgeon provider. The mean interval
from seeing a nonsurgeon provider to the planned operation
was 8.6  16.2 days (median, 1; range, 0-70), with 0 days
most commonly representing in-patients whose procedure
was cancelled on the day of surgery. A greater percentage
of patients experiencing foreseeable compared with
nonforeseeable cancellations had not been seen by a
nonsurgeon provider 15, 30, 45, and 60 days before cardiac
surgery (Figure 2). The data were not appropriate for
statistical testing for trend owing to the small cell sizes.
Of the 142 cancelled surgical procedures, 28 were never
subsequently performed. Of these 28 cancellations, 11
(39%) occurred intraoperatively. The most common reason
for cancellation involved the procedure no longer being
required and/or TEE findings in 10 of 28 (36%). The other
reasons for cancellation involved 4 patients who elected to
cancel, unknown reasons for 3, and other less common
reasons for the remaining patients. The cancellation of
procedures involving valve repair or replacement included
21 of 28 (75%), removal of cardiac masses in 4 (14%),
coronary artery bypass grafting in 2 (7%), and septal
myectomy in 1 (4%). Most (82%) of these patients had
seen a nonsurgeon provider within 45 days of their planned
surgery.
DISCUSSION
The main findings of the present study were that
same-day cancellations of cardiac surgery at our institution
were very infrequent (2% of all cardiac operations
performed) and that foreseeable causes constituted a small
fraction of those cancellations. Of all the cancelledery c August 2014
FIGURE 1. Quantification of cardiac surgical same-day cancellations in relation to total cardiac operations performed from 2010 to 2012.
Smith et al Perioperative Managementoperations, 20% were ultimately never performed, and
patient deaths within 30 days of cancellation occurred in
5% of all cancelled cases. Finally, a more recent visit
to a nonsurgeon provider did not affect foreseeable
cancellations relative to nonforeseeable ones.TABLE 1. Reasons for cancellation
Reason n (%)
Medical 72/142 (51)
Infection or fever 25
Other* 21
Acute kidney injury or dehydration 4
Volume overload or respiratory distress 4
Left atrial thrombus 3
Gastrointestinal bleeding 3
Neurologic symptoms 2
Preoperative coagulopathy or need for hematologic
consultation
2
Required dental extractions before surgery 2
Rash 2
Required additional testing or workup 2
Hemodynamic instability following induction 2
Administrative or scheduling 24/142 (17)
Emergency case or unanticipated long preceding case 14
Scheduling problems 4
Supplies or prosthesis not available 3
Insurance issues 2
Late patient arrival from outside hospital transfer 1
Unknown 17/142 (12)
Procedure no longer required 16/142 (11)
Intraoperative TEE finding 10
Operation no longer believed to be required 6
Patient cancellation 9/142 (6)
Preincisional complication 4/142 (3)
Vascular access complication 2
Oropharyngeal bleeding in operating room before incision 2
TEE, Transesophageal echocardiography. *Each individually represented<1% of
reasons for cancellation; 1 case of a patient not adhering to nothing by mouth
guidelines was included in this group.
The Journal of Thoracic and Ca
P
MSame-day cancellation in surgical practice has costly
financial implications. In 1 US-based study, revenue loss
per cancelled case among a variety of surgical specialties
was estimated to range from $850 to $2025, with the
revenue loss for cardiac operations expected to be greater
than that for many others.1 Although in many instances of
cancellation, the next scheduled operation can be expedited
to reallocate potentially idle resources and lost revenue, this
might not be possible in all cases and will typically result in
underusage of the operating rooms and staff. In addition,
patients have described added anxiety and disappointment
related to cancellation of cardiac surgery.2 Overall, previous
studies have reported operative cancellation rates across all
surgical specialties of 5% to 17.6%,1,3-9 with specific
cardiac surgical cancellation rates of 15% to 24%.1,3-5
Only 1 study from the Middle East specifically considered
cancellation of cardiac surgery alone. They found a
same-day cancellation rate of 15%.3 We found a much
lower cardiac surgery same-day cancellation rate of
2.0%. We attributed this relatively low rate of same-day
cancellation largely to the institutional multidisciplinary
approach to patient care; however, this could also have
been related to our exclusion criteria (surgical procedures
not requiring cardiopulmonary bypass; eg, sternal washout,
extracorporeal membranous oxygenation weaning).
Our multidisciplinary model of patient care typically
involves patients referred to a surgeon by a nonsurgical
provider who supports the treatment of the patient in the
preoperative period or direct referral to a surgeon from an
outside institution, in which case the patient will often
have been seen preoperatively in conjunction by a
cardiologist or internist, if deemed necessary, to address
nonoperative issues, confirm diagnoses, and establish
postoperative medical follow-up care. Additionally,
institutional resources and scheduling procedures have
minimized the delays that can be associated withrdiovascular Surgery c Volume 148, Number 2 723
TABLE 2. General findings and demographic information related to
142 same-day cancellations of cardiac operations (n ¼ 142)
Variable Value
Age at cancellation (y)
Mean  SD 68.3  13.9
Median 71.1
Range 18-89
Male gender 94 (66.2)
Cardiac surgery eventually performed
Yes 114 (80)
No 28 (20)
Interval from cancellation to operation (d)
Mean  SD 12.2  22.7
Median 3.0
Range 0-122
Death within 30 d of cancellation 7 (5)
Interval from planned surgery to seeing
nonsurgeon provider* (d)
Mean  SD 8.6  16.2
Median 1
Range 0-70
Cancellation location
Preoperative 117 (82)
Intraoperative 25 (18)
Reason for cancellation deemed foreseeable
Yes 24 (17)
Medical 17/24 (71)
Procedure no longer required 4/24 (17)
Administrative or scheduling 3/24 (12)
No 84 (59)
Indeterminate 34 (24)
Surgical procedure cancelled
Valvey 57 (40)
CABG 29 (20)
CABG and valvey 19 (13)
Percutaneous valve replacement 11 (8)
VAD with or without valvey 11 (8)
Cardiac mass or thrombus excision 5 (4)
Otherz 4 (3)
Septal myectomy 3 (2)
Aortoplasty 3 (2)
Data presented as n (%), unless otherwise noted. SD, Standard deviation;
CABG, coronary artery bypass grafting; VAD, ventricular assist device. *Interval
from planned surgery to seeing a nonsurgeon provider was known for 135 of 142
patients. yIncluded all valve replacement or repairs performed by way of median
sternotomy. zEach individually represented<1% of all procedures cancelled.
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Mpreoperative assessments and diagnostic testing to
scheduling of the operative date. Nearly all cardiac surgery
patients at our institution will be seen by a cardiac surgery
nurse practitioner or physician assistant on the business day
before surgery, and all patients will be seen within 30 days
of the scheduled surgery. This allows for cancellation or
postponement before the day of surgery, if necessary, and
might explain both our relatively low rate of same-day
cancellation and our success at minimizing foreseeable
cancellations. From the present study, we were unable to
determine whether the operational costs of our care model724 The Journal of Thoracic and Cardiovascular Surg(preoperative consultations and the cardiac surgical
outpatient appointment the day before the scheduled
operation) could account for our low cancellation rate.
However, we believe that these preoperative consultations
have been paramount to achieving the reported results and
overall patient satisfaction at our institution.
We are unaware of guidelines or recommendations
describing the optimal timing for the medical evaluation
by a nonsurgeon provider before cardiac surgery. One might
theorize that seeing a nonsurgical provider closer to the
planned surgery might reduce foreseeable cancellations.
However, we did not find this to be true in the present series.
Overall, most (51%) of the cancelled cases at our institution
had been cancelled for medical reasons, which were largely
nonforeseeable. A greater portion of patients with a
foreseeable cancellation (vs a nonforeseeable cancellation)
had not seen a nonsurgeon provider; however, these
differences were not statistically significant. However, it
is possible that seeing a nonsurgeon provider before
planned surgery could be associated with fewer foreseeable
cancellations in a larger sample size, if the interval between
the evaluation and planned operation were greater or in
practices with a different referral model than ours.
Cancellation of cardiac surgery without subsequent
operation represented 20% of our cancellations. Most of
those not undergoing a future operation involved patients
electing to cancel, intraoperative echocardiographic
findings nullifying the initial operative indication
(eg, cardiac mass no longer present), or unknown reasons.
Additionally, it is possible that some of the remaining
cancellations without a subsequent surgery might have
involved cases best deemed inoperable during the initial
evaluation. However, we were unable to definitely make
this determination given the retrospective nature of the
present study. Being a large tertiary referral center, patients
will often be scheduled for surgery with the expectation that
additional testing will occur around the time of, or even on
the same day of, a scheduled operation. This late testing has
the potential to negate the indication for cardiac surgery.
Additionally, a large proportion of cancellations without a
subsequent operation were cancelled intraoperatively
(39% vs 18% overall), most commonly because of
intraoperative TEE findings. This observation reaffirms a
benefit of intraoperative transesophageal echocardiography,
because an alteration in the planned operation from the TEE
findings has been previously described.10 Finally, each of
the 7 deaths after cancellation involved medical reasons
for cancellation, likely reflecting the high acuity and
comorbid conditions increasingly present in cardiac surgery
patients.
The limitations of the present study included all those
inherit to a retrospective series, such as medical record
omissions and that the reasons for cancellation might not
have been discernible on retrospective review. However,ery c August 2014
FIGURE 2. Percentage of patients experiencing foreseeable and nonforeseeable cancellations who were not seen by a nonsurgeon provider before the
planned operation.
Smith et al Perioperative Managementonly a few of the cancellations (12%) occurred for reasons
that were indeterminate. Given that many patients will
present to our tertiary referral center specifically for
perioperative care and then receive follow-up care
elsewhere, we were unable to determine the patient
satisfaction-related implications of cancellation in our
retrospective series. Future studies are needed to elucidate
this important aspect of operative cancellation.CONCLUSIONS
Same-day cancellations in cardiac surgery occurred
infrequently at our institution and at a rate much lower
than previously reported. The foreseeable causes for
cancellation comprised only a few of our cancellations,
which we attributed to the successful preoperative multidis-
ciplinary approach to patient care and an outpatient visit
the business day before surgery by a cardiac surgery
‘‘midlevel’’ provider. Although different institutions
presumably experience widely varying cancellation rates,
thinking of cancellations as inevitable within busy surgical
practices should be avoided and instead viewed as
opportunities for practice improvement.The Journal of Thoracic and CaReferences
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